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Abstract 
Calls for a renewed focus on creativity and innovation have come from a wide variety of sources. In the 
Information Systems field, research that has been directed at this area has focused mainly on creativity in 
system designers and creative performance by the users of idea-generation tools, with little attention to 
post-adoption notions of creative use, that is, the discovery of new features or new methods of using the 
features of a system in order to perform a task. Relatively little work has been done on creativity 
exercised by end users while interacting with information systems after adoption. Yet, this area of 
creative potential could prospectively generate value for owners of information systems in many quarters. 
This research therefore seeks to explore creative use. Drawing on the extant literature on system use and 
creativity, we seek to understand how creative use occurs, what factors influence it, and what its effects 
are. We anticipate that this research will enhance understanding of how end users discover innovative 
ways to apply system features. This should be of interest both to the research and practice communities.   
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1 INTRODUCTION 
In Fall 2010, the MIT Sloan School of Management in collaboration with the IBM Institute for Business 
Value conducted a survey of nearly 3,000 executives, managers and analysts working across more than 30 
industries and 100 countries. The most common challenge for their organizations identified by the 
respondents was “Innovating to achieve competitive differentiation” (Lavalle et al., 2010). These results 
are not unique. One of the most highly sought-after competencies in the business world is the ability to 
create and implement creative and innovative ideas to solve problems or gain advantage over competitors 
(Nambisan et al., 1999). One of the ways in which firms can become more creative is to find ways to 
cultivate and utilize the creativity of their employees (Zhou et al., 2011). As information technology 
becomes more integral to the operations of more and more fields, the use of information technology 
becomes a more important forum for value creation through creative discovery.  
Considerable research has been done in the field of information systems (IS) on the adoption and 
diffusion of IS (Davis, 1989; Mehrtens et al., 2001). While much has been achieved in the areas of 
explaining the adoption of IS (Levy & Powell, 2003), researchers have been less successful in explaining 
the effects of acquiring and using IS in organizations (Brynjolfsson & Hitt, 1998; Thatcher & Oliver, 
2001). One possible reason that has been suggested for this “productivity paradox” is a lack of effective 
measurement of how information systems are used by end users (Delone & McLean, 2003; Seddon, 
1997). This is not to suggest that the use of IS has not been extensively studied by IS researchers. Burton-
Jones and Straub (2006) demonstrate that the concept of “IS use” is central to several domains in IS 
research including IS Success (Delone & McLean, 2003); IS for Decision Making (Barkin & Stephen, 
1977); IS Acceptance (Davis, 1989) and IS Implementation (Lucas Jr, 1978). However, despite the 
apparent importance of the concept of IS use, Burton-Jones and Straub (2006) found that 
conceptualizations of use in past research have tended to use ad-hoc, atheoretically chosen constructs to 
measure usage. They propose that this lack of strong theory behind the measurement of use may explain 
the inconsistent results being found in studies of the effects of use. This problem had been noted 
previously in the literature and had led to a number of calls for further research into the nature of system 
use (Chin & Marcolin, 2001; Delone & McLean, 2003). 
One aspect of use which has been of interest to researchers is the patterns of use which emerge after 
initial adoption at the individual and collective level. These patterns of post-adoption use are often 
expressed in the literature through labels in the form of <prefix> use and can be seen in such concepts as 
innovative use (Avgerou, 2001), exploitative use (Burton-Jones & Straub, 2006), and adaptive use (Lee et 
al., 2006) as well as related constructs assessing concepts such as diffusion, (i.e. breadth of use), and 
infusion, (i.e. depth of use). When these phrases are used in the literature, they generally describe 
recognizable patterns in usage behaviour which can be observed in individual or collective users and 
which have recognizable characteristics. The proper identification and specification of such types of use 
is a necessary precursor to exploring which usage types have positive relationships with desirable 
outcomes and what encourages such types of use (Burton-Jones & Straub, 2006). 
One type of post-adoption system use which seems worthy of particular interest is that type which results 
in the discovery of novel ways of using the features of a system to perform new tasks or to perform 
existing tasks in a more efficient manner. This kind of use has the potential to increase the value derived 
from the IT system by generating value in ways that were not anticipated by the user when the initial 
investment in IT was contemplated (Nambisan et al., 1999; Saga & Zmud, 1993). This essentially means 
that the investor in the IT would earn a premium on the investment beyond the expected return. An 
understanding of this type of use may also facilitate the exploration and analysis of how user creativity 
can create IT value for firms. Failure to measure this effect may help to explain the lack of a strong 
relationship between IS and performance in the literature.  
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It therefore seems an important project to define, describe and explain this type of „creative‟ system use. 
To further understand this notion of creative use, it is necessary also to understand the cognitions and 
factors that influence this type of use in organisations, and the impact that relative use has on 
organisational outcomes.  Hence, another aim of this research is to identify and examine the factors which 
affect this type of use, as well as discover its effects. In order to approach this exploration, it is necessary 
to first review the literature on system use, creativity, and creativity within IS.   
2 LITERATURE REVIEW 
2.1 System Use 
Griffith (1999) proposed a model of technological systems, which defines the technological artefact as a 
set of features. These features are designed into the technology to support the functions of a given task 
domain (Burton-Jones & Straub, 2006; Griffith, 1999). These are the known/acknowledged features, 
consciously added by the designers to support an explicit task. These known/acknowledged features are 
explicitly made known to the users of the system by the designers through communication channels such 
as documentation or training. However, any technological system has the potential to be used in ways 
which are unanticipated by the designers of the system. The possible features which are not anticipated by 
the designers, or which are not communicated to users, are the unknown/unacknowledged features of the 
system. The use of the technology represents an indirect interaction between the feature choices of the 
designers and users of the technology. It is during this process that features – unintended by the designers 
– may emerge (Griffith & Northcraft, 1994).  
The emergence of novel features of the IS during user interaction is not an aspect of use that has received 
wide attention in the system use literature. Considerable work has been done in IS on exploring the 
antecedents to system use.  Using frameworks such as the Technology Acceptance Model and the Theory 
of Planned Behaviour to explain system use, studies have found that factors such as attitude towards 
system use, subjective norms and system-related characteristics such as perceived usefulness, perceived 
ease-of-use, and compatibility have a significant effect of use (Ajzen, 1991; Bhattacherjee, 2004; Davis, 
1989). Comparatively less has been done on what actually happens as a user interacts with a system (Chin 
& Marcolin, 2001; Delone & McLean, 2003). Some exceptions include studies that have looked at the 
effects of automaticity (Kim et al., 2005), the relationship between use patterns and IT infusion (Saga & 
Zmud, 1993), and the effects of cognitive absorption on performance (Burton-Jones & Straub, 2006). 
Barki, Titah, and Boffo (2007) have argued for an expansion of the concept of use to include tasks that 
are periperal but necessary to the utilization of the system.  
Many routine uses of information system artefacts involve creative activity. A writer using a word 
processing program must generate ideas and concepts and compose sentences to communicate them. An 
accountant using a spreadsheet must make decisions about design, structure and presentation of 
information. The use of such tools as CAD programs and programming editors is inherently creative by 
its very nature. However, for reasons of scope it is not possible for us to look at all possible exercises of 
creativity while using technology.  
We shall therefore limit our enquiry to those patterns of usage behaviour that involve: 
 The discovery of features of the technology that were previously unknown by or unacknowledged to 
the end users by the end users during the use of the technology 
 The discovery of methods of applying the features of the technology in ways that are inconsistent 
with or extensions of the scripts for use designed into the technology 
 A combination of the above.  
One existing defined type of system use appears to describe the above characteristics. Mills and Chin 
(2007) developed the concept of “Creative Use” to describe “the implementation of novel and useful 
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ways of applying organizational systems to solving business problems”. In this paper, we shall explore 
this type of system use.  
2.2 Creativity 
While there are many competing definitions of creativity in the scientific literature, they all tend to share 
the characteristics of generation of novelty and appropriateness-for-purpose (Amabile, 1983). For 
example, Sternberg and Lubart (1993) define creativity as the ability to produce work that is both novel 
and appropriate. Boden (1996) defines it as the ability to create ideas or combinations of ideas that are 
“new and interesting”. Kneller (1965) called creativity the discovery and expression of something that is 
both new to the creator and an achievement in its own right. There are two dominant research paradigms 
in the contemporary study of creativity. The process approach tends to focus on the cognitive 
mechanisms and processes involved in the generation of new ideas, e.g. (Kaufman et al., 2010; Ward et 
al., 1999). The systems approach tends to focus on antecedents to and environmental and social 
influences upon creativity at the individual and collective level, e.g. (Csikszentmihalyi, 1999; Hennessey, 
2010). The two approaches are complementary, but the systems approach has been asserted to be more 
practical for applied research (Amabile, 1983; Csikszentmihalyi, 1999) and will be used in this research. 
Within the systems approach, most definitions of creativity share three important characteristics: 
 Novelty: The output of the creative process must in some way be new. 
 Appropriateness: While it is often trivial to make or do something differently from its precursor, the 
label of „creative‟ assumes that the outcome is appropriate for some purpose 
 Product: The novelty and appropriateness of the output (product) of the creative process is the quality 
by which creativity is recognized.  
Boden (2004) proposes the phenomenon of creativity can be divided into two types, or „senses‟: P-
Creativity (Psychological) in which a creative idea arises in the mind of an individual who could not have 
had it before, and H-Creativity (Historical) in which a creative idea arises in the mind of the individual 
which has never occurred to anyone else in the history of the world. In practice, it is virtually impossible 
to prove that an idea is H-Creative (Merton, 1961; Stigler, 1980). Further, this paper is concerned with the 
mechanics of creative use rather than historical narrative. Therefore, we shall confine our scope to P-
Creativity. 
Boden (2004) also describes three forms of creativity which are distinguished by process: 
 Combinatorial creativity: making unfamiliar combinations of familiar ideas  
 Exploration of conceptual spaces: inventing new ideas that occur within a structured system of 
thought  
 Transformation of conceptual spaces: inventing new ideas by transforming the rules of an established 
structured system of thought  
Computational studies of creativity within the field of artificial intelligence suggest that all creative 
products result from processes which can be classified using the above scheme (Boden, 1998, 1999). 
Rhodes (1961) also suggested that research into creativity can generally be classified into four categories: 
that of the creative Person, Process, Product and Press (environment). The subjective element of the 
assessment of creativity creates an issue for its measurement (Csikszentmihalyi, 1997). When creativity is 
assessed by the attributes of its product, and since the product‟s „creativity‟ is, in essence, a value 
judgment, the possibility exists that the same product could be considered creative by one rater, but 
merely different by another. Because of this issue, Csikszentmihalyi (1999) asserts that a theory of 
creativity must take into account not only the creative individual, but also the raters and the criteria for 
assessing creative output. 
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2.3 Creativity in the IS Literature 
Couger, Higgins, and McIntyre (1993) stated that the topic of creativity is under-researched in the IS 
discipline. More recently, Seidel, Müller-Wienbergen, and Becker (2010) conducted a survey of the 
literature in the eight top-ranked IS journals and found that less than 0.5% of the articles focused on 
creativity. This finding must be accepted with caution, given the fact that different IS reference 
disciplines use different terminologies to describe creativity (Wehner et al., 1991), which may result in 
creativity-related concepts being described with different terms. For example, innovation is a frequently-
mentioned topic in the IS literature (Martin & Matlay, 2003; McAdam & Keogh, 2004). In the innovation 
diffusion literature, an innovation is defined as an idea, practice or object that is perceived as new 
(Rogers, 2003)  and can thus be seen as the result of creativity (in the process approach), or a part of 
creativity (in the systems approach). “Innovativeness” has been variously defined in the IS literature as an 
openness to innovations (Agarwal & Prasad, 1998), or a propensity to innovate (Nambisan et al., 1999). 
Saga and Zmud (1993) also defined the concept of “emergent use” to describe the use of information 
technology in new ways as part of a stage theory of IT implementation.  
However, Seidel et al. (2010)‟s findings do indicate that limited treatment of creativity remains a feature 
of research in the IS discipline. Further, a topical analysis of the 27 articles found by Seidel et al. (2010) 
found much focus on creativity on the part of system designers and on the use of systems designed to 
facilitate and enhance creativity, but little work on the role of the user as a source of creative discovery. 
Some work on IT innovation and diffusion have looked at the use process as a source of creativity (Mills 
& Chin, 2007; Nambisan et al., 1999), but there appears to be scope for significant further work in this 
area. It is toward this gap in the literature that this research is aimed. 
3 CREATIVE USE 
In response to the calls for a re-examination of the system use construct, Burton-Jones and Straub (2006) 
proposed a clarified definition of system use as a behaviour that involves three elements: a user – the 
subject using the IS, a system – the object being used, and a task – the function being performed. They 
defined individual-level system usage as “an individual user‟s employment of one or more features of a 
system to perform a task.”  
Previous work in IS on constructs which are related to the finding of new ways to use technology fall 
largely within the scope of the IS Adoption literature. Agarwal and Prasad (1998) looked at the 
relationship between a personality trait (measured by the Personal Innovativeness construct) and 
technology acceptance. Ahuja and Thatcher (2005) have examined the effects of environment and gender 
on trying to innovate with IT, while Thatcher et al. (2011) examined the influence of perceived 
usefulness, perceived ease of use, and trust on intention to explore. There appears to be a need for further 
work on the post-adoption stage of IS in general, and the ways in which users can find new ways to use 
systems in particular. Indeed Mills and Chin, (2007), in one of the few studies that have looked at this 
topic, calls for further work on Creative Use. 
3.1 Definition 
Drawing on Burton-Jones and Straub (2006)‟s definition of use as well as Mills and Chin (2007)‟s 
conceptualization of the creative use concept, we define creative use as “a user‟s discovery of new 
features of, or new methods of applying the features of a system, in order to perform a task”.  
This definition implies the following assumptions from Burton-Jones and Straub (2006): 
 The system is employed by users. A user is a social actor. Users are individuals or collectives who are 
using a system to perform one or more aspects of their task(s) (Lamb & Kling, 2003). 
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 A system is an artefact that provides representations of one or more task domains. This implies that 
the system offers features designed to support aspects of those task domains (DeSanctis and Poole 
1994; Griffith 1999). 
 A task is a goal directed activity performed by an individual or collective. This implies that task 
outputs can be assessed in terms of pre-defined task requirements (Zigurs & Buckland, 1998). 
In this research, we shall also make the following additional assumptions, which arise specifically from 
the inclusion of novelty in the type definition: 
 The novel ways in which the features are used must be novel in the context of the particular user, i.e. 
P-Creative (Boden, 1996).  
 Novel use, in order to be interesting, must add value (Couger et al., 1993).  
3.2 Factors Affecting Creative use 
Burton-Jones and Straub (2006) assert that at the individual level, conceptualization of system use 
involves three elements: a user, a system and a task. At the same time, research also suggests that for 
creative use to occur at the individual level there are aspects of each of these elements that influences 
creative use in organizations (Amabile et al., 1996).  Therefore we suggest that an understanding of 
creative use in organizations must also include an investigation of factors within each of these elements 
that influence creative use. In addition to task, system and user –related factors, environmental factors 
may also influence creative use (Amabile et al., 1996; Csikszentmihalyi, 1999).  
Drawing on the general creativity literature as well as literature that relates creativity to system use in the 
IS domain, several factors can be identified which may influence the creative use of information systems 
in organizations. These include user-related factors such as personal innovativeness,  domain-relevant 
skills, creativity-relevant skills, efficacy beliefs, and task motivation; (Agarwal & Prasad, 1998; Amabile, 
1983; Mills & Chin, 2007; Runco, 2010); task-related factors such as task complexity, reward structure 
and task structuredness (Amabile, 1996; Goodhue, 1995; Quinn, 1980); system-related factors such as 
chaufferedness, complexity, and task-technology fit (Amabile, 1996; Culnan, 1983; Goodhue & 
Thompson, 1995; Quinn, 1980), and environmental factors such as freedom/autonomy, incentive 
structures, resource constraints, training, and social support (Amabile, 1993; 1996; Amabile et al., 1996). 
For example, in their initial exploration of creative use, Mills and Chin (2007) found that self-efficacy 
beliefs and breadth and depth of computing knowledge positively influence creative use. This supports 
the findings of Tierney and Farmer (2002) that efficacy beliefs have a positive effect on task performance, 
as well as those of Amabile (1983) that domain knowledge positively influences creative performance. 
These studies suggest that individual efficacy beliefs and domain knowledge in particular, may be key 
factors in creative use.  
In relation to task characteristics, Quinn (1980) and Campbell (1988) found that task complexity was 
strongly related to creative output. Amabile (1997) also showed that matching tasks to individuals‟ skill 
sets to foster intrinsic motivation, as well as tailoring reward structures can have a significant impact on 
creative performance. Hence, the complexity of the task, as well as reward structures may impact the 
creativity that users exercise in using systems.  
In relation to the characteristics of the system, Te'eni (1989) showed that the level of perceived 
complexity of the system had a U-shaped relationship with the effectiveness with which the system (a 
Decision Support System) was used. Beyond an optimal level of complexity, users adopted suboptimal 
decision-making strategies to reduce cognitive load. Given the relationship between cognitive complexity 
and creativity demonstrated by Quinn (1980), this suggests that system complexity may influence creative 
use. Goodhue and Thompson (1995) and Burton-Jones and Straub (2006) also demonstrate that the degree 
of fit between the feature set of the system and the requirements of the task may be a crucial variable for 
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analysing the impacts of using a system, especially when combined with information on how the system 
is used. 
Although the model proposed by Burton-Jones and Straub (2006) proposes three elements for a model of 
how systems are used, we propose that a model of creative use should include an additional element: the 
environment in which the creative performance takes place. This is because of the significant relationship 
between creativity and environmental effects suggested in the literature. For example, the evidence 
suggests that social support (Amabile, Hennessey, & Grossman, 1986), training (Amabile, 1983) and 
autonomy (Amabile, Conti, Coon, Lazenby, & Herron, 1996) may impact creativity and by extension the 
creative use of an IS. Merton (1961) also argues that creative discoveries are the result of complex social 
and technological factors rather than purely individual factors. This point has also been made by Ogburn 
and Thomas (1922) and Johnson (2010). This suggests that social network effects may influence creative 
use. 
Based on the preceding discussions, we propose the following conceptual model of creative use (Figure 
I), and its related constructs: 
 
 
Figure 1. Proposed Model of Creative use. 
4 PROPOSED RESEARCH METHOD 
The first phase of this study will entail a qualitative examination of creative use through semi-structured 
interviews with users of the selected IS. Drawing on the model of system usage developed by Burton-
Jones and Straub (2006) we shall develop a conceptual model of creative use, as well as identify 
appropriate antecedents. In the second phase of the study, we shall conduct a quantitative enquiry to test 
the validity of this model. 
Creative Use Performance 
Outcomes User-Related Factors 
 Domain-relevant skills 
 Efficacy beliefs 
 Personal Innovativeness 
Task-Related Factors 
 Task complexity 





 Social support 
 Social network effects 
System-Related Factors  
 Chaufferedness 
 Complexity 
 Task-technology fit 
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The first phase of this study is primarily aimed at construct definition. In response to the calls to re-
examine the system use construct, Burton-Jones and Straub (2006) suggested that a clarified definition of 
system use as behaviour involves three elements - a user, a system and a task. They further proposed a 
two-step approach for developing context-specific measures of use based on structure – selecting the 
elements of the usage model that are relevant to the research model and context; and function – selecting 
measures for each selected element that tie closely to other constructs in the nomological network. 
Drawing on the guidelines suggested by Burton-Jones and Straub (2006) as well as well-recognised 
approaches to construct development (Churchill, 1979), the aim of this initial phase of the study is to 
conceptualise a representation of creative use that is grounded in theory and is clear and distinct from 
other concepts.   
The second phase of the study will use survey techniques to help validate the construct and assess the 
relationships between proposed antecedents, creative use, and performance outcomes.  
4.1 Research Context 
In order to explore creative use, it is necessary to select a technological domain in which the phenomenon 
can be observed and studied. The domain selected must have the following characteristics: 
 It must permit users to be creative in applying its features. Use cannot be chauffeured to an excessive 
extent 
 It must have a defined baseline feature set which is shared with and known to users, so that creative 
behaviour can be identified 
 It must have a diverse user population, so that variability which is related to creative use can be 
measured 
 It must have a measurable set of outcomes and/or performance metrics attached to its operations, so 
that the effects of creative use can be measured.  
For this study, we shall select as the context an advanced information system in use in complex 
organizations. We shall select an IS which is in use in a number of different but related organizations.   
5 CONCLUSION 
Ideas have historically been one of the great differentiators of firms, societies and cultures. The history of 
mankind is in many ways the history of successive great innovations that have determined the course of 
peoples and nations. In the modern world, the most powerful companies and the greatest fortunes tend to 
belong to those who have seized on good ideas first. Not only are ideas critical for gaining advantages in 
the marketplace, but many of the great social, ecological and technological challenges of our day cannot 
be solved with existing resources. To survive, mankind must innovate, and many of the innovators who 
create the solutions to the existential problems of the day will do so using information technology. The 
field of information systems can play a part in this process by facilitating an understanding of how IS 
enables innovation. 
One fundamental way that IS users innovate is in finding new ways to use the systems they interact with. 
A great deal of IS research has gone into understanding the factors involved in IS adoption and 
acceptance. Rigorously tested models exist to explain why and how users decide to use systems. 
However, less work has been done on post-adoption behaviours, which may help to explain the 
paradoxical difficulty that researchers have experienced in trying to explain the relationship between 
investment in IT and performance.  
In this research, we seek to explore one particular type of post-adoption behaviour: the discovery and 
implementation of new and valuable ways to use the features of an IS by the end users of the system. This 
concept – which we define as creative use – theoretically offers an avenue for an IS to generate greater 
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returns than anticipated at its acquisition, leading the owner of the IS to earn a premium on investment in 
the system. It also creates the possibility of creative differentiation; since although the features of a 
commercially available system are potentially available to any player in the market, unique ways of using 
system features may not be. Most interestingly, however, it offers the possibility of using IS to solve 
problems, offer services and meet needs in ways that cannot currently be anticipated.  
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